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Introduction
an hydrophilic guide wire in the same plane as surgical endarterectomy. The dissection is extended until the wire re-enters the patent distal artery. This new channel The treatment of critical limb ischaemia (CLI) resulting is then opened by means of a balloon angioplasty from tibial vessel occlusion remains a challenge for (PTA), restoring arterial blood flow in the distal vessels. vascular surgeons. In most cases CLI affects elderly From December 1997 to December 1999, we intended patients with severe comorbidities. Furthermore, surto treat 36 patients (21 men, median age of 70 years, gery is often complicated by swelling, spreading inrange 36 and 90) and 40 limbs by a PIER of tibial fection, ulceration, and lack of venous conduit. The occlusions. Diagnosis of tibial occlusion was made by prognosis of patients judged as not suitable for reconventional angiography and endovascular treatconstruction is poor; at 2 years, only 27% are alive ment was attempted during the same procedure in without amputation and 37% are dead. 1 the majority of cases. We included in this study only The purpose of this study is to report our preocclusions recanalised by PIER. Stenosis and short liminary experience with subintimal angioplasty or occlusions (opened transluminally) were excluded. percutaneous intentional extraluminal recanalisation Most of the procedures were performed sim-(PIER).
ultaneously by one surgeon and one radiologist. Indications for PIER were poor general status, poor local Materials and Methods conditions (swelling, extended ulcerations) or lack of autogenous conduit. All but two procedures were Sub-intimal angioplasty or PIER was first described performed under local anaesthesia through a perin 1987. [2] [3] [4] It entails the creation of a dissection with cutaneous antegrade common femoral puncture using a 5 or 6 French sheath. The two remaining patients There were 31 cases of gangrene or ulceration (78%) Watertown, MA, U.S.A.). Angioplasty was performed with a 3 or 2.5 mm diameter balloon (40 mm of length) and nine cases of rest pain. Twenty-six patients were diabetic (72%), 21 had coronary disease, 14 had hyper-for crural vessels and a 3-4 mm by 40 mm balloon for below-the-knee popliteal arteries (Symmetry stiff or tension and seven had renal failure (four were on chronic haemodialysis). Three had an occluded pre-Bijou, Boston Scientific).
Occlusions were rarely isolated and a comvious bypass at the same limb.
The length of the occlusion was less than 5 cm in plementary procedure was performed in 25 cases of the 31 successful procedures (81%) ( Table 2 ). After the three cases, between 5 and 10 cm in 10 cases and more than 10 cm in 27 cases (68%). The PIER technique procedure, systemic anticoagulation was administered for 24 to 48 h and aspirin was started. Before discharge, involved tibial artery alone in 32 cases and popliteal artery extending into crural vessels in eight cases. The patency was confirmed by duplex examination. All patients were followed by clinical and duplex exre-entry site was tibial in 24 and pedal in 16 cases ( Fig.  1 and Table 1 ). In six cases, two different crural vessels amination at 1 month and then 3 monthly for a median of 10 (range 0.5-24) months. were recanalised.
The recanalisation was performed with an angled Technical success was defined as flow on angiography at the end of the procedure and on duplex 0.035 glidewire (Terumo, Japan) and a 4 or 5F multipurpose catheter. After re-entering the vessel lumen examination before discharge. Clinical success was defined as relief of rest pain as well as healing of the distal to the occlusion with the catheter, a 200 cm 0.018 wire was placed (V-18 Control Wire, Boston Scientific, ulceration, or minor amputation allowing walking without prosthesis. Recanalisations which were oc-of more than 10 cm) rendering the completion of the procedure impossible (Table 3) . cluded or required subsequent procedures to maintain or restore patency were considered as failures. A suc-
The clinical success was 68% (27/40). Despite technical success and patent recanalisation, there were four cessfully revised (PTA or new recanalisation) recanalisation contributed to secondary patency, while below-the-knee amputations. The remaining had relief of rest pain, or healing of their ulceration or minor surgical revascularisation was considered as failure. Any limb amputated at or above the ankle was re-amputation without residual rest pain.
Five complications were encountered (16%): 2 distal garded as lost. Limb salvage and survival were calculated from the first procedure in patients having embolisms treated by percutaneous thromboaspiration and 1 by surgical embolectomy; 1 arterial perforation two procedures.
Patency, limb salvage and survival rates were ana-treated by creating an another channel of recanalisation excluding the perforation during the same procedure lysed by the Kaplan-Meier method using standardised reporting criteria 5 and were based on intention to treat. and 1 common femoral artery false aneurysm. Including the nine technical failures, the 1-year patency Comparison between groups were made by Fisher exact test. Comparison between patency and limb rates were 56% (±13%) (Fig. 2) . Eight late occlusions were encountered. Five were treated conservatively at salvage rates were made by the log-rank test of significance.
3, 6, 6, 8 and 15 months and the gangrene or ulcers healed. Two were treated by a new recanalisation with the same technique (1 and 13 months), the first one reoccluded at 1 month and treated conservatively, Results the second one is still patent after 10 months. One underwent a femoroperoneal bypass (3 months). Primary technical success was 78% (31/40). There were Limb salvage rate at 1 year was 81% (±9%) ( (Table 3) . The survival rate at 1 year was 78% (±9%):
Proximal surgery 1 six of seven deaths were from cardiac origin and two Proximal PTA * 11 followed shortly after an amputation. preliminary results and the trend has to be confirmed erosclerotic disease and may be recovered by a new intima. This could possibly explain the more favourable results than those of conventional techniques and that longer occlusions can be treated. with technical success of 82%, 1-year haemodynamic and symptomatic patencies of 53% and 56% reTwo important points were underlined by our study. First, as evocated by Criado et al. 9 and by Bell et al., 10 spectively, a 1-year limb salvage rate of 85% and 1 year survival rate of 81%. technical failure does not preclude conventional surgery. Our series confirms these promising results: technical success of 78%; clinical success of 68%; primary Secondly, even after late re-occlusion, half of the patients (five of the eight occlusions) can be treated and secondary patency rate of 56%; limb salvage rate of 81%; and survival rate of 78%. These results are medically: gangrene or ulcers healed.
